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Claims 

1. A\method of transmitting data signals in a 
synchronous mode over a telephone landline, a wireless 
radio frequency network or a cellular telephone system 
from a sending modem to a receiving modem without 
incurring erWs in the transmitted data signals from 
loss of carrier or a noisy transmission environment by 
using a modified network protocol, said method 
comprising the steps of: 

auto selecj^fing^of either landline, radio frequency 
transceivers or cellular telephone transceiver 
opera tion\ \ 
connecting between/ the sending modem and the 

receiving mopem; \ 
establishing desired communication configuration 
be tweeh>^he ' seeding modem and the receiving 
modem througfr-4»frashaking; 
determining presence W carrier from receiving 

modem; \ 
terminating the connection between the sending 
modem and the receiving modem if a 
predetermined time hks elapsed without 
determining presence of carrier; 
interrogating the receivingVmodem by sending 
appropriate link-connecV packet from the 
•sending modem if presence of carrier re- 
determined; \ 
determining if a correct link-connect packet is 
received at the sending modem from the 
receiving modem; and \ 
determining that the modified network protocol 

connection between the sending modem and the 



receiving modem is successful if a correct 
link-connect packet is received at the sending 
modem from the receiving modem. 

2 The methoov according to Claim 1 further including 
the steps of: \ 

retrying to\interrogate the receiving modem a 

predetermined number of retry counts if the 
correct 5L ink- connect packet is not received 
from the ^receiving modem; 
choosing beEw^en one of two possible modes if not 
success fulyiri interrogating the receiving 
modem in tne predetermined number of retry 
.counts, and\the\two possible modes being line 
X^disconnect amd aVetwork protocol, other than 
i^the^modif ied network . protocol , operating mode. 

3 . The method accorpi^A^tp^ claim 2 wherein said 
predetermined number of retry counts is equal to six. 

4. The method according jlo claim 1 further including 
the steps of: \ ' ■ 

determining the presence of carrier from receiving 

modem; \ 
switching to asynchronous mode if presence of 

carrier is not determined and then switching 

•to synchronous mode when presence of carrier 

is determined; \ 
readying data packet for transmission to recitation 

modem when carrier is present; 
transmitting data packet to\ receiving modem; 
receiving positive acknowledgement from receiving 

modem; and \ 
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r^peating the five steps set forth above until a 

positive acknowledgement is not received from 
the receiving modem. 

5. The method according to Claim 4 further including 
the steps oi 

checking if the retransmission timer has elapsed if 
positive acknowledgement has not been received 
from Vhe receiving modem; 
checking ir\a negative a negative acknowledgement 
has beeyi received from the receiving modem if 
^nsmission timer has not elapsed; 

,data packet to the receiving 
jative acknowledgement has been 
le receiving modem; 
kteps set forth above until 
Lve Acknowledgement is received form the 
>r until the retransmission 
predetermined number; and 
set sequence if the 
?unt reaches said 

>er before a positive 
is^ received form the receiving 



the re& 
ret ran smi 1 1 inc 
J modem if 
received 



lg the three 



receivii 



mod* 



.sconra 



count read 
initiating a dis 

retransmission 
predetermined ni 
acknowledgement 
modem. 



6. The method according to claim 5 wherein said 
retransmission count is eightee\ 



7 . The method according to Cla^pi 4 further including 
30 the steps of: 

checking if the retransmissioVi timer has elapsed if 
a positive acknowledgement has not been 
received from the receiving modem; 
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Tetran^mitting the data packet to the receiving 

mddem if the retransmission timer has elapsed; 
repeating the two steps set forth above until 

posi\ive acknowledgement is received from the 
receiving modem or until the retransmission 
count is^&ches a predetermined number; and 




initiating a 
retransm 



onnect sequence if the 
count reaches said 
umber before a positive 
is receiving from the 



8. The method accordii 
retransmission count is 



to Claim 7 wherein said 
ghteen. 



A modem for transmitting data signals in a 



synchronous' mode 
telephone syst 
transmitted . data 
transmission env 
signals over the 
telephone system 




a telephone landline or a eel: 
ut incurring errors in the 
s from loss of carrier jerr a noisy 
and for transmitting voice 
e landline or the cellular 




comprising: 




a modem for \ converting received digital signals to 
analog \signals and for converting received 
analog signals oo digital signals; 
a data access arr^rigeyient operatively connected to 



• said 
connec 



mod* 



and imcluding means -to operatively 
\p the telephone landline; 
a microcontroller operatively connected to said 
rtodem; 

fead-only-men\ory opetatively connected to said 
microcontroller; 
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protocol software in said read-only-memory in/the 

form of firmware for controlling the ojgferation 
of the modem; 
cellular telephone interface means for connecting 
said microc<f 



a control/ unit and a 
transceiver unit Npf the cellular' telephone; 
a voice board means f or\providing bands free 

communications over\the tel^hone landline or 
the cellular teiepnome system; 
first analog switch for receiylng input from said 
voice boara means and up.rovi ding outputs to 
said data access arrangement and said 
transceiver~\unit of y&a'jid cellular telephone; 
second;, analog switech fo^5 receiving input from said 
control unit pf said celvLular telephone and 
providing outWs to said data access 
.-; -arrangement a/flgl said transceiver unit of said 
cellular teJ 

third analog switch "for receiving input from said 
modem arm providing outputs to said data 
access Arrangement and said transceiver unit 
of saJCd cellular telephone; and 
means to/connect data terminal equipment to said 
microcontroller through an interface. 




9 wherein said protocol software 
ing the connection phase~for a 



10. The modem of 
includes means for 
total of six 

11. The modem or^^^kiirk 10 wherein said protocol 
software includes means^for retransmitting data packets, 
after successful connection phase, for a total of 
eighteen tries 



12 . TheYmodem of claim 11 wherein said protocol 
software \ncludes means to suspend transmission from the 
modem to 'waots^f or the recovery of loss of carrier. 

13. The modern of \:laim 12 wherein said protocol 

sof twa^^incluoes means to switch the mode of operation 
of said modem flrom Synchronous to asynchronous if 
carrier loss occurs during transmission in the 
synchronous mode ok operation and to switch back to the 
synchronous mode upon recovery of the carrier. 




A modem for transmission data signals in a 
synchronous mode over a telephone landline, a wireless 
radio frequency network or a cellular telephone system 
without incurring errors in the transmitted data signals 
from a loss of carrier or a noisy transmission 
environment and for transmitting voice signals over the 
telephone landline, a wireless radio frequency network 
or a cellular telephone system, comprising: 

a modem for converting received digital signals to 
analog signals and for converting received 
analog to digital signals; 
a data access arrangement operatively connected to 
said modem and including a means to 
operatively connect to the telephone landline; 
a microcontroller operatively connected to said 

.modem; - ^ 

a read-only-memory operatively connected to said 

microcontroller; 
protocol software in said read-only-memory in the 

form of firmware for controlling the operation 
of the modem; 
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cellular telephone interface means for connected 
said microcontroller to a cellular telephone 
transceiver unit; 

radio frequency radio interface/ logic board means 
5 for connected said microcontroller to a radio 

frequency transceiver unit; 

a voice board means for providing hands -free 

communication using a microphone and speaker 
over a telephone landline, a wireless radio 
10 frequency network or a cellular telephone 

system; 

analog switch means for receiving inputs from said 
voice board means, said radio frequency 
transceiver, said cellular telephone 
15 ' transceiver and said modem and providing 

outputs to said data access arrangement, said 
, radio frequency transceiver, and said 
cellular telephone transceiver; and 
means to connect data terminal equipment to said 
20 microcontroller through an interface. 

<3u \ 

^V5 . The modem of claim lor wherein said protocol software 
includes means for retrying the connection phase for a 



25 



30 



said number of tries, 

^6. The modem of claim ^5 wherein said protocol software 
includes means for retransmitting data packets, ,after 
successful connection phase, for a said number of tries. 

i. *). 

Jpr* The modem of claim y5 wherein said protocol software 
includes means to suspend transmission from the modem to 
wait for the. recovery of loss of carrier* 
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^>8. The modem of claim J^r wherein said protocol software 
includes means to switch the mode of operation of said 
modem from synchronous to asynchronous if carrier loss 
occurs during transmission in the synchronous mode of 
operation and to switch back to the synchronous mode 
upon recovery of the carrier. 

. A method and apparatus for the auto- selecting and 
auto-routing of either data or voice communication over 
a cellular telephone system, a radio frequency network, 
telephone line service or a combination of communication 
services from a sending modem-controller to a receiving 
modem, using an enhanced version of (MNP) protocol 
called the ITC Reliable Mode (ITC-RM), said method 
comprising the steps of: 

analog switching to receive voice signals and data 
signals from a plurality of different 
predetermined input sources and to route the 
received voice signals and data signals to 
different predetermined selectable 
destinations; 
automatically connecting between the sending 

modem-controller and the receiving modem over 
a cellular telephone system, radio frequency 
network or a telephone line service; 
establishing desired communication configuration 

•between the sending modem- controller and the 
receiving modem through handshaking over a 
cellular telephone system, radio frequency 
network or a telephone line service; 
determining presence of carrier from receiving 

modem over a cellular telephone system, radio 
frequency network or a telephone line service; 
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terminating the connection between the sending 

modem-controller and the receiving modem if a 
predetermined time has elapsed without 
determining presence of carrier over a 
cellular telephone system, radio frequency 
network or a telephone line service; 

interrogating the receiving modem by sending 
appropriate link-connect packet from the 
sending modem-controller if presence of " 
carrier is determined over a cellular 
telephone system, radio frequency network or 
a telephone line service; 

determining if a correct link-connect packet is 

received at the sending modem-controller from 
the receiving modem, over a cellular telephone 
system, radio frequency network or a 
- telephone line service; and 

determining that the modified network protocol 
connection between the sending 
modem-controller and the receiving modem is 
successful if a correct link-connect packet is 
received at the sending modem-controller from 
the receiving modem over a cellular telephone 
system, radio frequency network or a 
telephone line service. 

The method according to claim further including 
steps of: 

retrying to interrogate the receiving modem a 

predetermined number of retry counts if the 
correct link-connect packet is not received 
from the receiving modem over a cellular 
telephone system, radio frequency network or 
a telephone line service; 




# 
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choosing between one of two possible modes if not 

successful in interrogating the receiving modem 
in the predetermined number of retry counts, 
said two possible modes being line disconnect 
or non-microcom networking protocol and a 
networking protocol, other than the microcom 
networking protocol operating mode over a 
cellular telephone system, radio frequency 
network or a telephone line service. 



The method according to claim ^"wherein said 
predetermined number of retry counts is equal to six 
over a cellular telephone system, radio frequency 
network or a telephone line service. 



The method according to claim JL3 further including 



the steps of: 

determining the presence of carrier from receiving 
modem over a cellular telephone system, radio 
frequency network or a telephone line service; 

automatically switching to asynchronous mode if 

presence of carrier is not determined and then 
switching to synchronous mode when presence of 
carrier is determined over a cellular telephone 
system, radio frequency network or a telephone 
line service; 

readying data packet for transmission to recitation 
modem when carrier is present over a cellular 
telephone system, radio frequency network or a 
telephone line service; 

transmitting data packet to receiving modem over a 
cellular telephone system, radio frequency 
network or a telephone line service; 
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receiving positive acknowledgement from receiving 
modem over a cellular telephone system, radio 
frequency network or a telephone line service 
and 

automatically repeating the five steps set forth 

above until a positive acknowledgement is not 
received from the receiving modem over a 
cellular telephone system, radio frequency 
network or a telephone line service. 

x 

The method according to Claim^2^ further including 
the steps of: 

checking if the retransmission timer has elapsed if 
a positive acknowledgement has not been 
/received from the receiving modem over, a 

cellular telephone system, radio frequency 
•network or a telephone line service; 
checking if a negative a negative acknowledgement 
has been received from the receiving modem if 
the retransmission timer has not elapsed over 
cellular telephone system, radio frequency 
network or a telephone line service; 
retransmitting the data packet to the receiving 

modem if a negative acknowledgement has been 
received from the receiving modem over a 
cellular telephone system, radio .frequency 
•network or a telephone line service; — 
automatically repeating the three steps set forth 
above until positive acknowledgement is 
received form the receiving modem or until the 
retransmission count reaches a predetermined 
number over a cellular telephone system, radio 



frequency network or a telephone line service; 
and 

initiating a disconnect sequence if the 

retransmission count reaches said predetermined 
number before a positive acknowledgement is 
received form the receiving modem over a 
cellular telephone system, radio frequency 
network or a telephone line service, 

W- ID 

The method according to claim J£Z wherein said 
retransmission count is eighteen. 

The method according to Claim ^2r further including 
the steps of: 

checking. if the retransmission timer has elapsed if 
- a: positive acknowledgement has not been 
received from the receiving modem over a 
cellular telephone system, radio frequency 
network or a telephone line service; 

retransmitting the data packet to the receiving 

modem if the retransmission timer has elapsed 
over a cellular telephone system, radio 
frequency network or a telephone line service; 

automatically repeating the two steps set forth 
above until positive acknowledgement is 
received from the receiving modem or until the 
•retransmission count reaches a -predetermined 
number over a cellular telephone system, radio 
frequency network or a telephone line service; 
and 

initiating a disconnect sequence if the 

retransmission count reaches said predetermined 
number before a positive acknowledgement is 
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receiving from the receiving modem over a 
cellular telephone system, radio frequency 
network or a telephone line service. 

The method according to Claim £3 wherein said 
retransmission count is eighteen. 




ptf*. A modem- controller for transmission data signals in a 
synchronous mode over ordinary telephone line service, 
radio frequency network or a cellular telephone system 
without incurring errors in the transmitted data signals 
from a loss of carrier or a noisy transmission 
environment and for transmitting voice signals over 
telephone line service, radio frequency networks and 
cellular telephone systems, comprising: 

a modem for converting received digital signals to 
analog signals and for converting received 
analog to digital signals; 
a data access arrangement operatively connected to 
said modem and including a means to operatively 
connect to a telephone line; 
a microcontroller operatively connected to said 
modem; 

a read-only-memory operatively connected to said 

microcontroller; 
protocol software in said read-only-memory in the 

•form of firmware for controlling the operation 

of the modem-controller; 
cellular telephone interface means for connected 

said microcontroller to a cellular telephone 

unit; 
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radio frequency radio interface/ logic board means 
for connected said microcontroller to radio 
frequency telemetry modules or packet radios; 

a voice board means for providing hands- free 

communication using a microphone and speaker 
over a telephone line, a wireless radio 
frequency network or a cellular telephone 
system; 

analog switch means for receiving inputs from said 
voice board means, said radio frequency 
telemetry modules or packet radios, said 
cellular telephone and said modem-controller 
and providing outputs to said modem, data 
access arrangement , said radio frequency 
■telemetry modules or packet radios, and said 
cellular telephone; 

first analog switch for receiving input from said 
voice board means or said modem and providing 
outputs to second analog switch; 

second analog switch for receiving input from first 
analog switch and providing outputs to said 
data access arrangement or radio frequency 
radio interface/ logic board; 

third analog switch for receiving input from said 
data access arrangement and providing outputs 
to said cellular telephone interface to said 
cellular telephone; - — 

fourth analog switch for receiving input from said 
data access arrangement and providing outputs 
to said telephone line; 

fifth analog switch for receiving input from 

telephone line and providing outputs to said 
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cellular telephone interface to said cellular 
telephone; and 
means to connect data terminal equipment to said 
microcontroller through an interface. 

2£< The modem- controller of claim ^^wherem said 
protocol software includes means for retrying the 
connection phase for a total of six tries over a cellular 
telephone system, radio frequency network or a telephone 
line service. 

The modem-controller of claim J^Fwherein said 
protocol software includes means for retransmitting data 
packets , : after successful connection phase, for a total 
of eighteen tries over a cellular telephone system, radio 
frequency network or a telephone line service. 

^0. The modem-controller of claim JZ? wherein said 
protocol software includes means to suspend transmission 
from the modem- controller to wait for the recovery of 
loss of carrier over a cellular telephone system, radio 
frequency network or a telephone line service. 




The modem- controller of claim wherein said 
protocol software includes means to switch the mode of 
operation of said modem-controller from synchronous to 
asynchronous if carrier loss occurs during transmission 
in the synchronous mode of operation and to switch back 
to the synchronous mode upon recovery of the carrier over 
a cellular telephone system, radio frequency network or 
a telephone line service. 
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The present invention relates in general to the 
control, transmission and reception of standard data, fax 
data and voice signals . More particularly, but not by way 
of limitation, it relates to a distinct method and 
apparatus for the auto- selecting and auto-routing of 
either standard data, fax data or voice communication 
over a cellular telephone system, a radio frequency 
network, satellite system, telephone line service or a 
combination of communication services . The invention- may 
be installed internally in computers or data terminal 
equipment to communicate with any other computers or data 
terminal equipment; directly through the computers or 
data terminal equipment or used as a stand alone method 
and apparatus; connected externally to computers or data 
terminal equipment. More particularly, but not by way of 
limitation, using an enhanced and fine tuned version of 
(MNP) protocol called the ITC Reliable Mode (ITC-RM) , it 
relates to a method and apparatus for transmission of 
standard data, fax data and voice over a cellular 
telephone system, radio frequency network, satellite 
system or a telephone line service with emphasis upon the 
error- free transmission and reception of standard data 
and fax data in an error correcting mode, said method 
comprising the steps of: 

analog switching means structured to receive voice 
signals and 

standard or fax data signals from a -plurality of 
different predetermined input sources and to 
route the received voice signals and standard 
or fax data signals to different predetermined 
selectable destinations, said routing being 
determined by control signals received by said 
analog switching means; 
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automatic connecting between the sending 
modem-controller and the 

receiving modem over a cellular telephone system, 

radio frequency network, satellite system or a 
telephone line service; 

establishing desired communication configuration 
between the sending modem-controller and the 
receiving modem through handshaking over a 
cellular telephone system, radio frequency- 
network, satellite system or a telephone line 
service; 

determining presence of carrier from receiving modem 
over a cellular telephone system, radio 
. frequency network, satellite system or a 
.telephone line service; 

terminating the connection between the sending 

modem-controller and the receiving modem if a 
predetermined time has elapsed without 
determining presence of carrier over a cellular 
telephone system, radio frequency network, 
satellite system or a telephone line service; 

interrogating the receiving modem by sending 
appropriate link-connect packet from the 
sending modem- controller if presence of carrier 
is determined over a cellular telephone system, 
radio frequency network, satellite system or a 
•telephone line service; _ 

determining if a correct link-connect packet is 

received at the sending modem-controller from 
the receiving modem over a cellular telephone 
system, radio frequency network, satellite 
system or a telephone line service; and 
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determining that the modified network protocol 

connection between the sending modem-controller 
and the receiving modem is successful if a 
correct link-connect packet is received at the 
sending modem-controller from the receiving 
modem over a cellular telephone system, radio 
frequency network, satellite system or a 
telephone line service. 

The method according to claim ^3-zturther including 
the steps of: 

retrying to interrogate the receiving modem a 

predetermined number of retry counts if the 
correct link-connect packet is not received 
. from the receiving modem over a cellular 
telephone system, radio frequency network, 
satellite system or a telephone line service; 
choosing between one of two possible modes if not 

successful in interrogating the receiving modem 
in the predetermined number of retry counts, 
said two possible modes being line disconnect 
or non-microcom networking protocol and a 
networking protocol, other than the microcom 
networking protocol operating mode over a 
cellular telephone system, radio frequency 
network, satellite system or a telephone line 
■ service, — 

34. The method according to claim wherein said 
predetermined number of retry counts is equal to six over 
a cellular telephone system, radio frequency network, 
satellite system or a telephone line service. 




-46- 

8 

35. The method according to claim 32; further including 
the steps of: 

determining the presence of carrier from receiving 
modem over a cellular telephone system, radio 
5 frequency network, satellite system or a 

telephone line service; 
automatic switching to asynchronous mode if presence 
of carrier is not determined and then switching 
to synchronous mode when presence of carrier is 
i~ io determined over a cellular telephone system, 

H 8 - radio frequency network, satellite system or a 

™ telephone line service; 

M 8 readying a standard or fax data packet for 

i-.l 

/ft transmission, to recitation modem when carrier 

S is \ is present over a cellular telephone system, 

y ■ radio frequency network, satellite system or a 

telephone line service; 
. transmitting a standard or fax data packet to 
EQ receiving modem over a cellular telephone 

20 system, radio frequency network, satellite 

system or a telephone line service; 
receiving positive acknowledgement from receiving 
modem over a cellular telephone system, radio 
frequency network, satellite system or a 
25 telephone line service; and 

automatically repeating the five steps set forth 

.above until a positive acknowledgement's not 
received from the receiving modem over a 
cellular telephone system, radio frequency 
30 network, satellite system or a telephone line 

service. 
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^tf. The method according to Claim^3'5 further including 
the steps of: 

checking if the retransmission timer has elapsed if 
a positive acknowledgement has not been 
received from the receiving modem over a 
cellular telephone system, radio frequency 
network, satellite system or a telephone line 
service; 

checking if a negative a negative acknowledgement 
has been received from the receiving modem if 
the retransmission timer has not elapsed over a 
cellular telephone system, radio frequency 
network, satellite system or a telephone line 
service ; 

retransmitting the standard or fax data packet to 
the receiving modem if a negative 
.acknowledgement has been received from the 
receiving modem over a cellular telephone 
system, radio frequency network, satellite 
system or a telephone line service; 

automatically repeating the three steps set forth 
above until positive acknowledgement is 
received form the receiving modem or until the 
retransmission count reaches a predetermined 
number over a cellular telephone system, radio 
frequency network, satellite system or a 
.telephone line service; and — 

initiating a disconnect sequence if the 

retransmission count reaches said predetermined 
number before a positive acknowledgement is 
received form the receiving modem over a 
cellular telephone system, radio frequency 
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network, satellite system or a telephone line 
service. 

^T. The method according to claim ^56 wherein said 
retransmission count is eighteen. 

The method according to Claim ^3-5^ further including 
the steps of: 

checking if the retransmission timer has elapsed if 
10 a positive acknowledgement has not been 

received from the receiving modem over a 
ceilular telephone system, radio frequency 
network, satellite system or a telephone line 
service; 

is retransmitting the standard or fax data packet to 

. the receiving modem if the retransmission timer 
has elapsed over a cellular telephone system, 
radio frequency network, satellite system or a 
telephone line service; 

20 automatically repeating the two steps set forth 

above until positive acknowledgement is 
received from the receiving modem or until the 
retransmission count reaches a predetermined 
number over a cellular telephone system, radio 

25 frequency network, satellite system or a 

telephone line service; and 
initiating a disconnect sequence if the 

retransmission count reaches said predetermined 
number before a positive acknowledgement is 

30 receiving from the receiving modem over a 

cellular telephone system, radio frequency 
network, satellite system or a telephone line 
service. 
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39\ The method according to Claim wherein said 
retransmission count is eighteen. 



^fT. A modem-controller for transmission of standard or 
fax data signals in a synchronous mode over ordinary 
telephone line service, radio frequency network, 
satellite system or a cellular telephone system without 
incurring errors in the transmitted standard or fax data 
signals from a loss of carrier or a noisy transmission 
environment and for transmitting voice signals over 
telephone line service, radio frequency networks and 
cellular telephone systems, comprising: 

a modem for converting received digital signals to 
analog signals and for converting received 
analog to digital signals; 
a data access arrangement operatively connected to 
said modem and including a means to 
operatively connect to a telephone line; 
a microcontroller operatively connected to said 
modem; 

a read-only-memory operatively connected to said 

microcontroller; 
protocol software in said read-only-memory in the 

form of firmware for controlling the operation 

of the modem-controller; 
cellular telephone interface means for connecting 

said microcontroller to a cellular telephone 

unit; 

radio frequency radio interface means for connecting 
said microcontroller to a radio frequency 
telemetry module or packet radio unit; 
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a voice board means for providing hands- free 

communication using a microphone and speaker 
over a telephone line, a wireless radio 
frequency network, satellite system or a 
cellular telephone system; 

analog switch means controlled by said 

microprocessor to control input and output of 
said voice board means or said data pump means 
to said radio frequency radio means and to- said 
data access arrangement means to said cellular 
telephone means, said satellite system means 
and a remote device or infrared transceiver; 

first analog switch for receiving input from said 
microprocessor means to control signal path 
from said voice board means or said data pump 
means to said radio frequency or data access 
arrangement select analog switch means; 

second analog switch for receiving input from said 
microprocessor means to control signal path 
from said voice/modem select switch means to 
said radio frequency radio interface/logic 
board means radio or said data access 
arrangement ; 

third analog switch for receiving input from said 
data microprocessor means to control signal 
path from said data access arrangement to said 
. cellular telephone interface to said cellular 
telephone; 

fourth analog switch for receiving input from said 
microprocessor means to control signal path 
from said data access arrangement to a remote 
device or infrared transceiver through said 
telephone line or to said satellite system; 
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fifth analog switch for receiving input from said 
microprocessor means to control signal path 
from said remote device or infrared transceiver 
via said telephone line connected to said 
cellular telephone interface to said cellular 
t e 1 ephone ; and 

means to connect said data terminal equipment to 
said microcontroller through said interface. 




The modem-controller of claim ^0 wherein said 
'protocol software includes means for retrying the 
connection phase for a total of six tries over a cellular 
telephone system, radio frequency network, satellite 
system or a telephone line service. 

. ■ ■ .„ ' 

The modem- controller of claim 4j>wherein said 
protocol software includes means for retransmitting data 
packets, after successful connection phase, for a total 
of eighteen tries over a cellular telephone system, radio 
frequency network, satellite system or a telephone line 
service. 

3£ ■ A 

£/s . The modem-controller of claim^2r wherein said 
protocol software includes means to suspend transmission 
from the modem-controller to wait for the recovery of 
loss of carrier over a cellular telephone system, radio 
frequency .network, satellite system or a .telephone line 
service. 

31- 30 

The modem-controller of claim ^4>^wherein said 
protocol software includes means to switch the mode of 
operation of said modem- controller from synchronous to 
asynchronous if carrier loss occurs during transmission 
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in the synchronous mode of operation and to switch back 
to the synchronous mode upon recovery of the carrier over 
a cellular telephone system, radio frequency network, 
satellite system or a telephone line service. 




